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AN INFORMATION PROVIDING APPARaiOS 

This invention relates to an information providing 
apparatus and to a detector for enabling detection of 
elements in printed matter that cannot be easily visually 
detected. This invention has particular, but not 
exclusive, application to games and educational toys. 

US-A-4604065 describes teaching or amusement apparatus 
consisting of a substrate bearing printed intelligence 
and a detector adapted to discriminate between printed 
areas on the substrate on the basis of non-visually 
distinguishable properties of those printed areas. In an 
eanbodiment described in US-A-4604065, the detector 
comprises an infrared radiation emitter and receiver and 
•the printed substrate is printed taking advantage of the 
fact that, although black ink and "process black" (that 
is a black colour produced by superposition of yellow, 
cyan and magenta ink) cannot easily be visually 
distinguished from one another, process black has 
different infrared reflection properties from black ink. 
This enables, as described in US-A-4604065, visually 
indistinguishable black areas to be distinguished by 
using an infrared pen comprising an infrared radiation 
transmitter and an infrared receiver for receiving 
infrared radiation reflected by the black ink areas on 
the printed substrate. Because areas of black ink and 
areas of process black cannot be easily visually 
distinguished, this enables infrared distinguishable 
information to be hidden from the user in the printed 
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substrate. For example, where the printed substrate 
carries a question and a number of possible answers to 
that question, the correct answer may be printed using 
black ink while the incorrect answer may be printed using 
process black so that the detector pen can distinguish 
the correct answer. When the user places the detector pen 
over his or her selected answer, the amount of infrared 
radiation reflected by the chosen answer will depend upon 
whether or not the answer was printed using black ink or 
process black. The detector thus provides a signal 
indicating whether or not the correct answer has been 
selected enabling control apparatus to inform the user 
whether or not they have selected the correct answer. For 
example, the control apparatus may provide an audible 
message to the user such as "that answer is correct" or 
"that answer is incorrect", depending upon the signal 
supplied to the control apparatus by the detector. 

Although the detector described in US-A-4604065 operates 
satisfactorily, it does require the images or patterns 
on the printed substrate to be relatively dark. This 
means that a relatively large amount of ink must be 
deposited onto the substrate which can, dependent upon 
the type of the substrate, lead to bleeding and other 
problems. In addition, the arrangement described in US- 
A-4604065 requires the detector to be shielded from 
ambient light making it difficult for the user to see 
clearly the printed area that he has selected on the 
printed substrate. 
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In one aspect, the present invention provides an 
information providing apparatus comprising a substrate 
upon which printing is effected using two inks which have 
the same colour when viewed by the non-colour blind human 
eye but only one of which fluoresces in response to 
excitation by radiation of a predetermined wavelength or 
wavelength range, and a detector for detecting 
fluorescence emitted by said one ink. 

The information providing apparatus may be a games 
apparatus such as a toy or educational game. 

In an embodiment, the fluorescent ink is adapted to 
fluoresce at a wavelength of about 700 nanometres in 
response to excitation by a wavelength in the region of 
660 nanometres. 

In an embodiment, the detector also comprises an emitter 
for emitting radiation to cause said one ink to 
fluoresce. 

In an embodiment, the printed matter on the substrate 
comprises at least one question in combination with a 
number of possible answers with a correct answer being 
printed using one of the two inks and an incorrect answer 
being printed with the other of the two inks so that, 
when positioned over an answer, the detector provides a 
signal which depends upon the fluorescent properties of 
the ink used to produce the answer and can thus be used 
to determine whether or not the user has selected the or 
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a correct answer. In an embodiment , an ink dot may be 
printed next to each answer and the correct answer may 
be printed with the fluorescent ink. 

In another embodiment, the substrate is printed in 
conventional manner with one or more images and a matrix 
of very fine fluorescent ink dots is printed over the 
image to prov. de a tint to the image. Typically the 
print duty for the matrix may be as low as 5% (that is 
the fluorescent ink dots cover 5% of the total area of 
the image) so tha-c the matrix looks like a very faint 
colour (grey in the case where the ink is black ink) wash 
over the whole picture. 

In this embodiment, areas of the faint colour wash where 
the fluorescent ink is used can be distinguished by the 
detector from areas of the faint colour wash where the 
non-fluorescent ink is used. 

In another embodiment, where the substrate carries 
graphic or cartoon designs, then the outline of the 
graphic or cartoon designs can be printed using either 
the fluorescent or non-fluorescent ink so enabling 
different graphic or cartoon designs to be distinguished 
from one another by the detector. 

The inks may be a non- fluorescent and a fluorescent black 
ink. 
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Embodiments of the present invention will now be 
described, by way of example, with reference to the 
accompanying drawings, in which: 

Figure X shows a schematic diagram of games 
apparatus embodying the invention comprising a printed 
substrate and a detector pen; 

Figures 2 to 4 show plan views of different types 
of printed substrate that may be used in apparatus 
embodying the present invention; 

Figure 5 shows a diagrammatic view of the detector 
pen shown in Figure 1 with the casing cut away to show 
internal components of the detector pen; 

Figure 6a shows a schematic side view of an optical 
head assembly of the detector pen shown in Figure 5; 

Figure 6b shows a top view of the optical head 
assembly shown in Figure 6a; 

Figure 6c shows a cross-sectional view taken along 
the line AA in Figure 6b of the optical head assembly; 

Figure 6d shows a bottom view of the optical head 
assembly shown in Figure 6a; 

Figure 7 shows a block diagram of functional 
components of the detector pen shown in Figure 5; 

Figure 8 shows a more detailed block diagram of some 
of the functional components of the detector pen shown 
in Figure 7; 

Figure 9 shows a circuit diagram of a control PCB 
of the detector pen shown in Figure 5; 

Figure 10 shows a circuit diagram of an amplifier 
PCB carried by the optical head assembly shown in Figure 
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Figure 11 shows a flow chart for illustrating steps 
carried out by a control processor shown in Figure 8; 

Figure 12 shows a plan view of an area of a 
substrate carrying a bar code embodying the invention; 
and 

Figure 13 shows a functional block diagram of 
functional components of another example of a detector 
pen; ai-j>: 

Figare 14 shows a circuit diagram illustrating one 
way of implementing the functional components shown in 
Figure 13. 

Referring now to the drawings , Figure I shows a schematic 
side view of games apparatus 1 embodying the invention. 
The gariies apparatus 1 comprises a substrate 2 having a 
printed surface 3. ?he substrate 2 may be formed of 
paper, cardboard, wood or a plastics material. The 
substrate may be a single sheet or may form a page of a 
book. 

The printing on the printed surface 3 is effected using 
conventional printing techniques, in this example, 
lithographic printing techniques. The actual images 
and/ or information printed on the printed surface 3 will, 
of course, depend upon th& particular game. In accordance 
with the present inventioi. , the inks used to print on the 
printed surface include two inks which to the non-colour 
blind human eye have the same or substantially the same 
colour but one of which fluoresces when excited with a 
particular wavelength or band of wavelengths of 
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radiation, in this embodiment, the two inks are both 
black inks. 

The games apparatus also comprises a detector pen 4 
which, as will be described in greater detail below, has 
a radiation emitter for emitting radiation at the 
excitation wavelength of the fluorescent ink and a 
radiation receiver for receiving fluorescent radiation 
emitted by the fluorescent ink in response to excitation 
by the radiation emitted by the radiation emitter. 

The manner in which the fluorescent black ink is applied 
to the printed substrate will also depend upon the 
particular game to be played using the printed substrate. 
Figures 2 to 4 show different printed substrates 3a, 3b 
and 3c to illustrate different ways in which the 
fluorescent black ink may be applied to the printed 
substrate to provide on the printed substrate information 
that can not be detected visually but can be detected by 
the detector pen 1. 

The printed substrate 3a shown in Figure 2 is in the form 
of a question card from an educational game. As shown in 
Figure 2, the card has printed on it the question "what 
is the capital of France" with an instruction to select 
an answer by pointing the detector at the black dot 
adjacent to the answer, in this case, the text may be 
printed using conventional inks (black or other colour 
ink) while the black dots Bl adjacent to the incorrect ' 
answers are printed with one of the non-fluorescent and 
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the fluorescent black inks and the black dot B2 adjacent 
to the correct answer is printed with the other of the 
non-fluorescent ink and the fluorescent black inks, in 
this example, the black dot adjacent to the correct 
answer (Paris) is printed with the fluor^ -nt ink. It 
will, of course, be appreciated that the specific 
question and answers shown in Figure 2 are shown only by 
example and that the question may be any general 
knowledge or specific subject matter question. 

When the games apparatus has printed s-ib-trate of the 
form shown in Figure 2, then the detec-tcr pen will 
determine whether or not the user has selected the black 
dot presenting the correct answer by detecting whether 
or not infrared radiation is emitted by the black dot in 
response to the excitation radiation emitted by the 
detector pen. 

The printed substrate 3b shown in Figure 3 also 
represents a card of a question and answer game. In this 
case, however, the question and answer game is designed 
for relatively young children and accordingly the 
question asks the user to select a particular picture. 
In this specific example shown, the card asks the user 
to select the picture iowing a dog. in this example, 
the images are print* :; in conventional manner and a 
matrix M of very small black dots is printed over the 
entirety of the substrate (or as shown at least the image 
areas) using standard lithographic printing techniques 
so as to provide a faint barely visible grey wash over 



wo 02/50802 



PCT/GBO 1/05680 



9 

the entirety of the card (or at least the images). The 
matrix or mesh in Figure 3 has been exaggerated and the 
actual image diminished in appearance to illustrate this. 
Typically, the print duty ratio for the black dots will 
be as low as 5% (that is the black dots occupy only 5% 
of a unit area of the card). In this case, one of the 
non-fluorescent and fluorescent black inks would be used 
to form the dot matrix over the incorrect answers and the 
other of the non-fluorescent and fluorescent black inks 
will be used to form the dot matrix over the correct 
answer. In this example, the fluorescent ink is used to 
form the dot matrix over the image of the dog, that is 
over the correct answer. The printing of the non- 
fluorescent and fluorescent black inks as a matrix of 
very fine dots enables the visible effect of the black 
ink to be minimised but still allows the presence of the 
fluorescent ink to be detected. 

The fine matrix or colour wash technique shown in Figure 
3 is particularly suited to the case where the images on 
the printed substrate or card are photo-quality, or 
half-tone images. Figure 4 shows another technique that 
may be used where the images are line drawings (including 
letters and numbers) or are cartoon characters having a 
distinct line outline. In this case, the substrate 
carries line drawings of images of f rttit and the user is 
asked tO' select the banana. The lines I. forming the 
images are formed of black ink with at least a 
substantial portion of the lines forming either the 
correct (lines LI) or the incorrect answers (lines L2) 
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being formed using the fluorescent ink so that the 
detector pen 1 can distinguish the correct answer by 
determining whether or not it receives fluorescence in 
response to its excitation radiation. In this example, 
the images will be printed on the substrate or card so 
that there is always a minimum area of black within the 
area on the printed substrate falling within the 
acceptance cone of the detector which may be, for 
example, a circle of diameter 12 millimetres. The 
minimum area will depend upon the design of the pen, 
electronics and optics may typically be 20% of the total 
area. 

Figure 5 shows a schematic view of the detector pen with 
a casing 5 of the detector pen cut away to show the 
arrangement of components within the pen. The casing 5 
has a generally elongate tubular configuration with an 
open end 5a from which an optical head assembly 6 
protrudes. The optical head assembly 6 is slidably 
mounted within the open end 5a of the casing so that 
positioning of the optical head assembly 6 on the printed 
substrate in the manner shown in Figure 1 causes the 
optical head assembly to retract into the casing 5, 
against spring biassing (not shown). The spring biassing 
may be separate or may be part of the switch. A push 
button switch 7 is mounted within the casing 5 behind the 
optical head assembly 6 is arranged to be depressed by 
the optical head assembly. Although not shown in Figure 
5, the switch 7 is coupled to a control PCB 8 so that, 
when the optical head assembly 6 moves into the casing 
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5 and depresses the switch 7, the detector pen 1 is 
switched into a sensing mode in which the optical head 
assembly 6 is caused to emit radiation and to detect any 
fluorescence emitted from the region of the printed 
substrate 3 to which the optical head assembly 6 is 
directed. The control PCB 8 is coupled to receive the 
output from the optical head assembly 6 and to drive a 
loudspeaker 9 in accordance with the output so as to 
advise the use whether or not their selected answer is 
correct . 

Figures 6a to 6d shows the optical head assembly 6 in 
greater detail. The optical head assembly 6 carries a red 
LED 10 having its peak wavelength at 660 nanometres. The 
red LED may be a type W03304-RUC LED produced by Waitrony 
of Hong Kong. The optical head assembly also carries a 
silicon photodiode 11. The silicon photodiode may be a 
PD-32BRC photodiode produced by Waitrony. The LED 10 is 
mounted in a 3 millimetre clear plastic package while the 
photodiode 11 is mounted in a 3 millimetre LED package. 
The LED 10 and photodiode 11 are mounted to an opaque 
plastics material body 6a forming the main component of 
the optical head assembly so that the LED 10 is mounted 
at an innermost end of a first light guide or channel 12 
while the photodetector 11 is mounted at the inner end 
of a second channel or light guide 13 of the body 6a. 
The channels 12 and 13 are angled towards one another to 
provide, as shown by the dashed lines in Figure 6c, an 
overlap between the beam emitted by the LED 10 and the 
acceptance angle of the photodetector 11. a lens 14 
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transparent to radiation emitted by the LED 10 and the 
radiation to which the photodetector 11 is responsive is 
fixed to the assembly body 6a so as to collect infra red 
radiation from the printed substrate surface and to 
maintain the optimum overlap with the emitter beeim 
acceptance angle when the lens 14 contacts the surface. 
An optical filter 15 is provided in the light path 
through to the channel 13 to the photodetector 11. In 
this example, the optical filter comprises two layers of 
photographic lighting film to reduce visible ambient 
light levels. Two colours (red and blue) of photographic 
lighting film are used to produce a high path optical 
filter reducing optical wavelengths up to the detection 
wavelength or wavelengths range of the photodetector, in 
this case 700 nanometres. An amplifier PCB 16 is mounted 
to a support surface provided by the optical head 
assembly body to amplify the output of the photodetector 
11 before supply to the control PCB. 

Figure 7 shows a block diagram of functional components 
of the detector pen 1. The detector pen is battery- 
powered. However, in the interest of simplicity the power 
supply and connections from the power supply to the 
various components are omitted in Figures 7 to 10. 

The detector pen has a control processor 21 which 
maintains the detector pen in a standby mode until the 
control processor detects activation of the switch 7 by 
the user pressing the optical head assembly 6 onto the 
printed substrate 3 or the like. 
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The control processor 21 is coupled to an LED drive 
circuit 20 which drives the emitter 10 to eniit radiation 
at about. 660 nanometres when the switch 7 is activated. 

The output of the photodetector 11 is coupled to an 
amplifier arrangement 23 connected to a threshold circuit 
24 which produces a pass/fail or high/low logical level 
signal, depending on whether or not the photodetector 11 
detects any fluorescence from the area of the printed 
substrate to which the emitter 10 is pointed. This 
logical level signal is input to the control processor 
21. In response to receipt of the logical level signal, 
the control processor 21 retrieves one of two audio data 
files, dependent upon the level of the logic signal. The 
control processor 21 is coupled to drive the loudspeaker 
9 in accordance with the retrieved audio data file. 

In order to reduce current consumption in the standby 
mode, the detector pen has a power control circuit 25 
which, under the control of the control processor 21, 
ensures that the amplifier arrangement 23 and threshold 
circuit 24 are only powered up after the switch 7 has 
been activated. 

Figure 8 shows a more detailed block diagram of the 
detector, amplifier arrangement and threshold circuit 
components shown in Figure 7. 

As shown in Figure 8, the amplifier arrangement 23 
comprises a preamplifier stage 23a which is provided on 
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the amplifier PCB 16 (see Figure 6a) and therefore forms 
part of the detector assembly. The preeutiplif ier stage 
consists of a current to voltage converter 230 and an 
integrator 231 whose output is fedback to the current to 
5 voltage converter 230 to compensate for varying levels 

of ambient light. The output of the current-to-voltage 
converter 230 is supplied to an amplifier stage 23b of 
the amplifier arrangement. The amplifier stage 23b is 
provided on the control PCB 8. In this embodiment, the 

10 amplifier stage consists of three non-inverting 

amplifiers 232a to 232g. The output of the final non- 
inverting amplifier 232c is supplied to the thr.- 'hold 
circuit 24 which in this emboddLment consists of Dand 
pass filter 240 coupled to a comparator 241 which 

15 provides the pass/fail logical level signal for input to 

the control processor 21. 

Figure 9 shows a circuit diagram of the control PCB 
(omitting the control processor) while Figure 10 shows 
20 a circuit diagram of the amplifier PCB 16. 

Referring now to Figure 10, the amplifier PCB 16 shown 
in Figure 6a carries the preamplifier stage 23a shown in 
Figure 8. The amplifier PCB has first and second power 

25 supply rails 40 and 41 coupled by terminals Tl and T2, 

respectively to the negative and positive terminals of 
the battery (not shown) via switch TRl in Figure 9. The 
power supply rail 40 is coupled to an input terminal T3 
which is coupled to the anode of thfe photodetector 11. 

30 The cathode of the photodetector 11 is coupled, via 
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terminal 75, to the negative input pin of an amplifier 
Al forming the basis of the current to voltage converter 
230. The output of the amplifier Al is supplied to an 
output terminal T4 coupled to the control PCB 8 so as to 
supply the amplified signal to the amplifier stage 23b. 
The output of the amplifier Al is coupled to the positive 
input of an amplifier A2 forming the basis of the 
integrator 231 via an RC low pass filter formed by a 
resistor R6 coupled with a capacitor C4 . The components 
shown within the phantom line box labelled Gl form a 
gyrator, enabling provision of an inductor-less filter 
to filter out unwanted signals such as ambient artificial 
light which may have a mains AC {50 or 60 Hz) component. 
The output of the integrator 231 is fedback, as mentioned 
above, to the current to voltage converter 230 via a 
resistor R3 to compensate for varying levels of ambient 
light, A potential divider formed by resistors Rl and R2 
is used to bias the output of the current to voltage 
converter 230 to approximately 1 volt to allow the 
preamplifier stage 23a to operate on a single supply- 
rail. The cathode of the photodetector 11 is coupled to 
a terminal T5 coupled to the negative input of the 
amplifier Al. 

The output from the current to voltage converter 230 on 
output terminal T4 is supplied to an input terminal P2 
of the amplifier stage 23b which, as mentioned above, 
consists of three non-inverting amplifiers 232a to 232c, 
the detailed circuits of which are shown in Figure 9. 
The output of the final non-inverting amplifier 232c is 
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supplied to the band pass filter 240 which, as shown in 
Figure 9, consists of capacitor C7, resistor R13, 
resistor R14 and capacitor C8. The output of the band 
piass filter 243 is supplied to the positive input of an 
amplifier A3 forming the basis of the comparator 241. 
The comparator reference signal is derived from a simple 
zener diode (diode D2 in Figure 9) regulator. The output 
of the comparator 241 is supplied to an input terminal 
P4 of the control processor 21 via a pulse stretcher 
formed by diode D3, capacitor CIO and resistor R17 and 
a buffer provided by an open collector transistor TR3. 
The pulse stretcher allows the pass/fail signal to be 
read by the control processor 21 on its next instruction 
cycle. 

The drive circuit to the LED or emitter 10 comprises an 
NPN transistor current amplifier provided by transistor 
TR2 driven by the control processor via terminal P12. 
The base drive to the transistor TR2 passes through a RC 
low pass filter formed by resistor R18 and capacitor Cll 
to reduce the radiated noise emitted from the LED 10- The 
collector of the transistor TR2 is coupled to a terminal 
Pll coupled to the cathode of the LED 10. A current 
limiting resistor R21 is coupled to the teirminal PIG of 
the PCB that is coupled to the- LED anode to reduce the 
drive current to the LED to approximately 20 milliamps. 
The supply to the drive circuit passes through a RC low 
pass filter provided by resistor R23 and capacitor C12 
to reduce the possibility of noise on the LED drive 
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signal coupling onto the supply rail provided by terminal 
P8. 

Figure 11 shows a flow chart for illustrating the 
operations carried out by the control processor 21. In 
this embodiment, the control processor has a 500 
microsecond instruction time which causes the emitter 10 
to provide 1.5 millisecond pulses with a 2:1 mark space 
ratio. 

Referring now to Figure 11, the detector pen 1 remains 
in standby mode (with an approximately 5 microamp current 
consumption) until the button 7 is activated by the user 
positioning the lens 6 on an area of the printed 
substrate. While the detector 1 is in standby mode, the 
control processor 21 monitors for a signal from the 
button 7 at step SI. As mentioned above, in the standby 
mode, the pre-amplifier and non- inverting amplifiers are 
not powered up. 

When the control processor 21 determines at step SI that 
the button 7 has been pressed, the control processor 21 
disables the button 7 at step S2 so that it cannot 
respond to further depression of the button and at step 
S3 waits for a short time, in this example 330 
milliseconds to allow the power to the supply rails to 
stabilise. The control processor 21 then causes the drive 
circuit 20 to cause the LED 10 to flash or pulse 10 times 
to charge up the AC coupled filter stages and to give a 
visible LED pulse at high active ink levels. The control 
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processor 21 then turns the LED 10 on at step S5 and 
checks at step S6 whether the signal from the threshold 
circuit 24 is above threshold, that is whether a pass or 
fail signal is received. If the answer at step S6 is 
that the return signal is above the threshold, that is 
a pass signal is received, the control processor 21 turns 
the LED 10 off at step S7 and then turns the LED on again 
at step S8 and checks again at step S9 whether th© return 
signal is above the threshold. The test on the return 
signal level is thus conducted twice to avoid spurious 
or false "high" (ie. aboira threshold) signals. If the 
answer at step S9 is , then the control processor 21 
turns off the led 10 at step SIO and retrieves from its 
memory an audio file and controls the loudspeaker 9 to 
emit a "yes" sound at step Sll. 

If the answer at step S6 is no, that is the return level 
is below the threshold, then the control processor 21 
causes the drive circuit 20 t; arn off the LED 10 at 
step S12, checks at step S13 wr;. ...er the LED 10 has been 
flashed 20 times and, if not returns to step S5. If the 
answer at step S13 is yes, then the control processor 21 
determines that the return signal is confirmed to be 
below threshold and retrieves from its memory the audio 
file to cause the loudspeaker to emit a "no" sound at 
step S14. 

If the answer at step S9 is no, then the control 
processor 21 causes the drive circuitry 20 to turn off 
the LED at step S15, checks at step S16 whether the LED 
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has been flashed 20 tinies. If the answer is no, then the 
control processor .returns to step S8, if however, the 
answer is yes, then the control processor proceeds to 
step S14, that is it causes the loudspeaker 9 to issue 
the "no" sound. 

After either step Sll or S14, the control processor 
reenables the switch or button 7 at step S17 and returns 
to the standby mode at step SI awaiting further pressing 
of the button 7. 

It will thus be seen that, in this embodiment, when the 
return signal is below threshold nineteen more attempts 
to initiate a pass signal are tried before a final 
decision that the return signal is a fail signal (that 
is no fluorescence has been detected) is taken by the 
control processor 21. It will, of course, be appreciated 
that the number of times the return signal is tested may 
be varied so that it may be less or more than 20 times. 
Repeated testing of the return signal improves the 
accuracy of the result by enabling statistical processing 
on the results so that, for example, a single high signal 
in twenty tests will be taken to be. a negative result 
whereas the result will be considered positive (ie. 
fluorescent ink detected) if one in four return signals 
is a high signal. 

Figure 13 shows a block diagram illustrating functional 
components of another example of a detector pen that may 
be used. 
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As in the examples shown in Figure 7, the detector pen 
has a control processor 21a coupled to the user input 
switch or button 7 to enable the detector pen to be 
activated by the user and also coupled to provide an 
output signal to the loudspeaker 9 in a manner similar 
to that described above. In this example, the emitter 
drive circuit comprises a current source CSl driven b^' 
a battery BT. As will be appreciated, the battery BT will 
be coupled to the other functional components of the 
detector pen that require a power supply. However, in the 
interest of simplicity, these connections are not shown 
in Figure 13. The current source CSl is coupled to earth 
or ground E via the light emitting diode 10a. A junction 
Jl between the current source CSl and the anode of the 
light emitting diode 10a is coupled to a switch 211 
provided in the processor 21a as an "open drain" FET. The 
control electrode or gate of the switch 211 is coupled 
to receive a clock signal output 210c from a clock 210 
of the processor 21a so that the switch 211 is switched 
on and off at the frequency of the clock signal causing 
the light emitting diode 10a to be shorted out 
periodically at a period determined by the clock sigadC. 
frequency 210 so that the light emitting diode 10a 
provides a pulsed output, in a manner similar to that 
described above. Shortina »ut the light emitting diode 
10a rather than switching it on and off to provide • ? 
pulses avoids the need for extensive decoupling circuitry 
as described above. 
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The light detecting diode 11a is, in this example, 
coupled between the negative and positive inputs of an 
operational amplifier 40 having a feedback resistor RlOO 
coupled between its output 40a and its negative or 
inverting input- A gyrator Gla is coupled across the 
resistor RlOO to provide, as described above, an 
inductor-less filter to filter out unwanted signals such 
as ambient artificial light which may have a mains AC 
frequency component. 

The output of the operational amplifier 40 is coupled via 
an amplifier 23' and a high pass filter 30 to a 
synchronous detector 31. The gyrator Gla may have the 
configuration of the gyrator Gl shown in Figure 10. The 
amplifier stage 23' consists of amplifier stages which 
may have the configuration of the amplifier stages 232a, 
232b and 232c shown in Figure 9a. In this example, the 
high pass filter 30 is provided by a capacitor. 

The synchronous detector will be described in greater 
detail below with respect to Figure 14. In functional 
terms, however, the synchronous detector 31 effectively 
consists of an inverting amplifier 310 and a non- 
inverting amplifier 311 both coupled to receive the 
output 30a of the high pass filter. The inverting 
amplifier 310 is enabled by a signal from the processor 
clock 210 supplied on signal line 210a while the non- 
inverting amplifier 311 is enabled by a signal supplied 
from the clock on signal line 210b. The clock signals 
on lines 210a and 210b provides enablement signals that 
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are 180° out of phase with one another so that one of the 
amplifiers 310 and 311 provide a signal representing the 
fluorescent light detected by the photo-detector 11a 
during a first half of a cycle and the other provides an 
output representing the fluorescent light detected during 
the other half of a cycle. In each case, the non-enabled 
amplifier provides a reference output. The outputs 310a 
and 311a of the amplifier 310 and 311 are supplied via 
a low pass filter 32 to respective ones of positive and 
negative inputs of a comparator 32 which provides on 
output line 33a a signal to the processor 21a 
representing the flourescent radiation emitted by the 
substrate and detected by the photodetector 11a. 

The synchronous detector 31 and low pass filter 32 
effectively form a very narrow pass band filter and, 
because the synchronous detector 31 is controlled by the 
clock 210 of the processor 21a and the shorting out of 
the light emitting diode 10a is similarly controlled by 
the clock 210 of the processor 21a, any drift in the 
cjock frequency is automatically compensated for enabling 
the use of relatively cheap microprocessors that do not 
have a crystal oscillator." 

Figure 14 shows a circuit diagram representing one 
implementation of the. functional components shown in 
Figure 13. The reference signs identifying the 
capacitors, resistors, operational amplifiers and 
transistors shown in Figure 14 are specific to Figure 14 
so the fact that the same reference sign may be used in 
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Figure 14 as in an earlier Figure does not indicate that 
these are the same components. 

As can be seen from a comparison of Figure 14 and Figure 
10, the implementation shown in Figure 14 uses is a 
different form of gyrator. Thus, in this example, the 
gyrator Gla consists of a PNP transistor TRl having its 
collector coupled to one end of the feedback resistor R9 
and its emitter coupled to the other end via a resistor 
RIO. The emitter of the transistor TRl is also coupled 
to its base via the resistor RIO and a capacitor C5 and 
to a junction J2 coupled to the positive input of the 
amplifier 40 via a resistor R8. As another possibility, 
the gyrator Gla may have the configuration shown in 
Figure 10. 

In the configuration shown in Figure 14, the amplifier 
2 3a consists of a number of amplifier stages (only one 
of which is shown) each having the configuration shown 
in Figure 9a such that the amplifier provides, in this 
example, a gain of 100. In this case, the high pass 
filter 30 comprises a capacitor C8 coupled between the 
output of the amplifier stage 23a and the synchronous 
detector 31 while the low pass filter 32 comprises a 
capacitor C9 coupled between the positive and negative 
inputs of the comparator 33. 

In the implementation shown in Figure 14, the current 
source CSl for the photodiode lOa consists of a Wilson 
current mirror with a resistor R6 in place of the usual 
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diode-connected transistor. As shown in Figure 14, the 
synchronous detector comprises two Wilson current mirrors 
consisting of resistor Rll, transistors TR4 aixd TR5 and 
resistor R13 and transistors TR6 and TR7, respectively 
with the coupled collector and base of transistors TR4 
and TR5 coupled via the resistor R4 to the output line 
210a from the processor 21a and the coupled collector and 
base of transistors TR7 and TR6 coupled via resistor R14 
to output line 210b from the processor 21a. The bases 
of transistor TR4 and TR7 are coupled via the resistors 
Rll and R13 to the positive voltage supply line VL (in 
this case 4.5 volts) provided by the battery. The 
collectors of transistc ■ TR5 and TR6 are connected to 
respective long tail pairs consisting of transistors TR8 
and TR9 and TRIO and TRll respectively. The bases of 
transistors TR8 and TRll are coupled to the output line 
30a from the high pass filter 30 with the base of 
transistor TR8 being coupled via resistor RIO and 
resistor R23 to earth or ground and the base of 
transistor TRIO being coupled v'.a. resistor R23 to ground. 
The bases of transistors TR9 and TRIO are coupled 
together and to the power supply line VL via resistor 
R12. The collectors of transistors TR9 and TRll are 
coupled together and via resistor R18' to the negative 
input of the comparator 33 while the coil actors of 
transistors TR8 and TRlO are coupled together and by a 
resistor R5 to the positive input of the comparator 33. 
The collectors of transistors TR8 and TRll are coupled 
via a resistor R21 to earth with the resistor R21 being 
effectively a potentiometer having an adjustable wiper 
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enabling adjustment of the switching level. It will, of 
course, be appreciated that resistors Rll and R13 are 
matched as are the PNP transistors forming the 
synchronous detector 31. 

The components shown in Figure 14 may have the component 
values illustrated in that Figure. m this particular 
implementation PNP rather than NPN transistors are used 
for compatibility with the processor. Where this is not 
a requirement, then NPN transistors may be used with 
appropriate modification of the circuitry as will be 
evident to the person skilled in the art. 

In the above described embodiments, the user is informed 
of the results of the detection by means of an audio 
signal from the loudspeaker 9. This audio signal may, as 
described above, represent the sound "yes" or "no", 
depending upon whether a pass or fail threshold signal 
is received. As another possibility, different tones may 
be used to indicated pass and fail. If the memory of the 
control processor allows, then, a longer message than 
simply "yes" or "no" may be provided, for example, a 
message such as "yes that answer is correct" and "no that 
answer is not correct" respectively. 

Where the size of the pen detector permits, then a user 
may be informed of the results of the detection by 
visible rather than audible means. Thus, for example, 
the control processor 21 may be arranged to activate a 
green or a red LED provided on the exterior of the casing 
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4 depending on whether a pass or fail return signal is 
received. 

In another embodiment, the pen may be arranged to be 
coupled to a base module comprising a processor with 
associated memory, a display such as an LCD display and 
a loudspeaker output which may enable more detailed 
messages to be supplied to the user in response to the 
detection results of the detector pen. 

In the above described embodiments, the presence or 
absence of the fluorescent i:; on the printed substrate 
3 is used to enable the detector 1 to advise the user 
whether the user has selected the correct answer to a 
question. 

The detector pen may be used in other forms of toys or 
gama for example, the detector pen may be used in 
tracing games for following a printed path which is 
visually defined by the printing on the printed surface 
and is also defined by the fluorescent ink. in this 
case, when the user inadvertently moves the pen off the 
printed path, the detector pen will provide the user with 
a warning gound, .for example, a buzzing noise via the 
loudspeaker. Such chasing games may be used to improve 
hand eye coordination. 

In the above described embodiments, the detector is in 
the form of a pen shaped object. It will, of course, be 
appreciated that the detector may have any desired shape 
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and may, for example, mimic a computer mouse or may have 
the shape of a model vehicle, for example. 

In the above described embodiments, the printed substrate 
is printed using conventional inks with the fluorescent 
black ink being commercially available from Luminescence 
Inc of The Faijrway, Bush Pair, Harlow, Essex, United 
Kingdom under Part No. 6848LI. It will be appreciated, 
however, that other fluorescent black inks may be used 
provided that they are capable of being excited into 
fluorescence by radiation of the wavelength emitted by 
the LED 10 and provide fluorescence in the wavelength 
range detectable by the detector H. of course, the 
present invention is not limited to the particular 
excitation wavelength and flourescent wavelength 
mentioned above and may be implemented using different 
excitation and fluorescent wavelengths, dependent upon 
the particular fluorescent ink chosen and the 
transmission and the reception characteristics of the 
available radiation emitter 10 and detector 11. Also the 
non-fluorescent and fluorescent inks may have a visible 
colour other than black, for example cyan, magenta or 
yellow. 

In the above described embodiments, the detector and 
printed substrate form a games apparatus which may be an 
amusement or educational toy. As mentioned, above the 
printed substrate 3 may comprise one of a set of printed 
substrates which may be independent from one another or 
may be coupled together in book form. 
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As another example, games apparatus embodying the present 
invention may implement a clue finder type of game. In 
this case, the printed substrate 3 will be printed with 
images of a number of different items (for example, a 
house, a road, a lake, people and objects) and the goal 
of the game will be for the user to detect a character 
hidden in the picture and printed with the fluorescent 
ink. In this case, the user attempts to find the hidden 
character by playing the detector pen on the printed 
substrate until he or she hears a signal from the 
detector indicating that they have detected the 
character. 

The fluorescent ink may also be used to hide codes within 
an image on the printed substrate so that when a user 
runs the pen across a particular code, the control 
processor 21 will provide an output dependent upon the 
particular code detected. Different codes may be 
superimposed upon different images on a printed substrate 
so that the control processor provides a different 
response, dependent upon the particular code detected. 
Thus, the control processor 21 may access a different 
audio file and thus issue a different message for each 
different code. For example, where the printed substrate 
shows images of dif f ea-ent animals , then the code provided 
by the fluorescent Lt.f. .at tern associated with an image 
may cause the control processor to access an audio data 
file which causes the loudspeaker to issue a sound 
mimicking the voice or call of that animal. 



wo 02/50802 



PCT/GBOl/05680 



29 

As mentioned above, output of the control processor may 
be coupled to a furthermore sophisticated games module 
so that the information derived by the detector pen as 
a result of the user placing or running the detector pen 
across a printed substrate may control actions or 
functions within a computer controlled game for example. 

In the above described embodiments, the detector is 
activated by contact of the lens 6 with the printed 
substrate 3 which causes activation of the switch .7 . This 
need not necessarily be the case and, for excutiple, the 
detector may be a non-contact detector which is activated 
by a user operable switch. Also, in the above described 
embodiment, the detector remains in a standby mode while 
it is powered by its battery. As another possibility, 
however, the detector may also be provided with a 
manually operable on/off switch so that the detector can 
be completely closed down for, for example, storage. In 
addition different optical arrangements, with or without 
lenses may be used. 

In the above described embodiments, the return signal 
from the detector is a digital pass /fail signal. The 
detector may, however, be arranged to detect different 
thresholds of return signal with each different threshold 
being determined by the percentage or ratio of 
fluorescent ink within a predetermined area on the 
printed substrate. At least four different threshold 
levels should be possible enabling the fluorescent ink 
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pattern printed on the printed substrate to convey more 
sophisticated or complicated information and/or codes. 

As described above, the detector may be configured to 
mimic a computer mouse and may be coupled to a personal 
computer or games console via a cable or remote 
(infrared, RP comparative or conductive) enabling the 
information hidden in = ae fluorescent ink printed 
patterns provided on the printed substrate 3 to affect 
operation of applications on the personal computer, for 
example, to effect the game play of a computer game. 

In the example of printed substrates shown in Figures 2 
to 4 a question is printed on the card. This need not 
necessarily be so and, for example, the question may be 
suggested as an audio signal via the loudspeaker or via 
a personal computer or games console to which the 
detector is coupled. 

The present invention may have applications outside the 
games industry. For example, the present invention may 
be used in the publishing industry in the form of 
merchandising, promotional and publishing products so 
that, for example, positioning of the pen on a part of 
an image or moving the pen across a part of an image on 
the printed subsitrate causes an advertising or technical 
information message associated with that image to be 
output to the user via the loudspeaker. 
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As another example, the printed substrate may enable a 
hidden bar code to be printed onto a label or part of the 
packaging of a product so that, to the human eye, the bar 
code looks like a solid block of grey or black whereas 
in fact the bar code consists of coded stripes of the 
fluorescent ink interleaved with stripes of the non- 
fluorescent ink. Figure 12 shows, in plan view, part 
of a substrate 50 carrying a bar code area 51 which is 
printed as interleaved stripes of, in this case, black 
non-fluorescent and fluorescent inks so that the bar code 
is defined by the fluorescent stripes which cannot be 
distinguished by the human eye from the non- fluorescent 
stripes. In order to illustrate the principle the 
fluorescent stripes 52 are shown in phantom lines in 
Figure 12. This hidden bar code may then be read by 
moving or swiping the detector 4 shown in Figure 1 across 
the bar code region or, as another possibility, by fixing 
the detector in position and moving or swiping the bar 
code region underneath the detector. Such a bar code may 
be printed over normal printing such as images or 
graphics. The present invention may also be used to 
enhance visible bar codes where the use of fluorescent 
ink may have advantages. Also, it may be possible to 
make use of "natural" coding within images, resulting 
from the fact that different images require different 
proportions and patterns of ink. Thus, if the image 
black is printed with fluorescent ink then, as part of 
the image passes the pen the detector would detect an 
amount of fluorescence depend upon the particular image. 
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The substrates shown in Figures 2 to 4 may each be 
provided as a plurality of subsidiary substrates each 
carrying one answer or one image. 
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CL&XMS: 

1. Aa information providing apparatus, comprising s 

a substrate carrying visually identifiable ink dots 
comprising first and second inks of the same colour with 
one of said first and second inks comprising an ink that 
emits radiation of a first wavelength in response to 
receipt of radiation of a second wavelength different 
from the first wavelength; 

a detector for detecting radiation of the first 
wavelength and for providing a detection signal 
indicating whether or not radiation of the first 
wavelength has been detected; and 

user advising means for advising a user when the 
detector is receiving radiation of the first wavelength. 

2. An information providing apparatus, comprising: 

a substrate printed with visibly identifiable ink 
dots comprising first and second inks of the same colour 
with one of said first and second inks comprising an ink 
that fluoresces by emitting first radiation having a 
wavelength of 700 nanometres in response to receipt of 
second radiation having a wavelength of 660 nanometres; 
and 

a detector for detecting radiation of the first 
wavelength and for providing a detection signal 
indicating whether or not radiation of the first 
wavelength has been detected. 

3. Apparatus according to claim 2, further comprising: 
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user advising means for advising a user when the 
detector is receiving said first radiation. 

4. An information providing apparatus, comprising: 

a substrate comprising printed matter containing at 
least one correct and one incorrect answer to a question, 
the at least one corrs=r:t answer comprising a first ink 
and the at I6ast one incorrect answer comprising a second 
ink that, to the non-colour blind human eye, is visually 
similar to the first ink, one of said first and second 
inks eitiitting radiation of a first wavelength in response 
to receipt of radiation of a second wavelength different 
from the first wavelength; 

a detector for detecting radiation of the first 
wavelength and for providing a detection signal 
indicating whether or not radiation of the first 
wavelength has been detected, the detector and substre-- - 
being movable relative to one another to enable the. 
detector to be positioned by a user opposite an answer 
selected by the user; and 

determining means for determining from the detection 
signal whether or not the user has selected a correct 
answer . 

5. Apparatus according to claim 4, further comprising: 
user advising means for advising the user, in 

response to the determination made by the determining 
means, whether the use has selected a correct answer. 
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6. An apparatus according to claim 4 or 5, wherein each 
answer is associated with a solid ink area, the solid ink 
area associated with a correct answer consisting of said 
first ink and the solid ink area associated with an 
incorrect answer consisting of said second ink. 

7. An apparatus according to claim 4, 5 or 6, wherein 
each answer is a text answer. 

8. An information providing apparatus, comprising: 

a substrate carrying printing comprising a plurality 
of images comprising at least one of a line drawing or 
an outlined image, wherein a line forming at least part 
of an image having a given property comprises a first ink 
and a line forming at least part of an image not having 
that property comprises a second ink that, to the non- 
colour blind human eye, is visually similar to the first 
ink, wherein one of the first and second inks emits 
radiation of a first wavelength in response to receipt 
of radiation of a second wavelength different from the 
first wavelength; 

a detector for detecting radiation of the first 
wavelength and for providing a detection signal 
indicating whether or not radiation of the first 
wavelength has been detected, the detector and the 
substrate being movable relative to one another to enable 
the detector to be positioned by a user adjacent an image 
selected by the user; and 
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determining means for determining from the detection 
signal whether or not the user has selected an image 
having the given property. 



5 9. Apparatus according to claim 8, further comprising: 

user advisi: r means responsive to the determining 
means for advi;; , v the user whether or not an image 
having the given property has been selected. 

10 10. An apparatus according to claim 8 or 9, wherein the 

given property is a correct answer to a question. 

11. An information providing apparatus, comprising: 

a substrate having printed matter comprising a 

15 plurality of printed iEiages each image having provided 

thereon a matrix of ink dots that does not obscure the 
image, wherein at least one image has a first 
characteristic and at east one image has a second 
characteristic and whersin the matrix provided on the 

20 image having the first characteristic comprises a first 

ink and the matrix provided on the image having a second 
characteristic comprises a second ink with one of the 
first and second inks emitting radiation of a first 
wa'.^alength in response to receipt of radiation of a 

25 ss .3nd wavelength different from the first wavelength; 

a detector for detecting radiation of the first 
wavelength and for providing a detection signal 
indicating whether or not radiation of the first 
wavelength has been detected, the detector and the 

30 substrate being movable relative to one another to enable 
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the detector to be positioned by a user over or opposed 
to an image selected by the user; and 

determining means for determining from the detection 
signal whether the user has selected an image having the 
first or second characteristics. 

12. Apparatus according to claim 11, further comprising; 
user advising means, responsive to the determining 

means, for advising the user whether the user has 
selected an image having the first or second 
characteristic . 

13. An apparatus according to claim 11 or 12, wherein 
the first and second characteristics represent correct 
and incorrect answers to a question. 

14. An apparatus according to claim 11, 12 or 13, 
wherein each matrix has a low print duty ratio. 

15. An apparatus according to claim 11. 12 or 13, 
wherein the ink dots forming a matrix occupy only 5% of 
the area covered by the matrix. 

16. An apparatus according to any one of claims 1 to 15, 
wherein the substrate carries text representing the 
question . 

17. An information providing apparatus, comprising; 

a substrate carrying printed matter comprising at 
least one printed area comprising first and second inks 
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of the same colour with one of the first and second inks 
emitting radiation of a first wavelength in response to 
receipt of radiation of a second wavelength different 
from the first wavelength, the printed area comprising 
regions of the first and second inks whereby the regions 
of the one ink form a code pattern; 

a detector for der-e : -xng radia-iion of the first 
wavelength and for providing a detection signal 
indicating whether or not radiation of the first 
wavelength has been detected, the detector and the 
substrate being movable relative to one another to enable 
the user to move the detector and the substrate relative 
to one another to enable the detector to scan the printed 
area; and 

determining means for determining the code 
represented by the areas of the one ink from the 
detection signal. 

18. Apparatus according to claim 17, wherein the code 
represents a bar code. 

19. Apparatus according to any one of the preceding 
claims, wherein the printed matter comprises printed 
regions having different proportions of said one ink and 
the detector is arranged t;} provide a different detector 
signal dependent upon the amount of received radiation 
and thus the proportion of said one ink detected by the 
detector . 
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20. Apparatus according to any one of claims 1 and 4 to 
18, wherein the printed matter comprises printed regions 
having different proportions of said one ink and the 
detector is . arranged to provide a different detector 
signal dependent upon the amount of received radiation 
and thus the proportion of said one ink detected by the 
detector . 

21. Apparatus according to any one of claims 4 to 18 or 
20, wherein the first wavelength is 700 nanometres. 

22. Apparatus according to any one of claims 4 to 18, 
20 or 21, wherein the second wavelength is 660 
nanometres . 

23. Apparatus according to any one of the preceding 
claims, wherein the first and second inks are black inks. 

24. Apparatus according to any one of the preceding 
claims, wherein the detector comprises a radiation 
emitting element for emitting radiation of the second 
wavelength. 

25. Apparatus according to any one of the preceding 
claims, wherein the detector comprises a detector casing 
containing an optical head assembly an activation switch, 
the optical head assembly carrying a detection element 
for detecting radiation of the second wavelength and the • 
optical head assembly being movable within the housing 
towards the switch such that, in operation, when the user 
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touches the substrate with the detector, the optical head 
assembly moves to actuate the switch to activate the 
detector. 

26. Apparatus according to any one of claims 1 to 23, 
wherein the detector comprises a detector casing 
containing an optical head assembly and an activation 
switch, the optical head assembly carrying a detection 
element for detecting radiation of the second wavelength 
and the optical head assembly being movable within the 
housing towards the switch such that, in operation, when 
the user touches the substrate with the detector, the 
optical head assembly moves to actuate the switch to 
activate the detector, the optical head assembly also 
carrying a radiation emitting element for emitting light 
of the second wavelength. 

27. Apparatus according to claim 26, wherein the 
emitting and detecting elements are coupled to respective 
light guides provided by the optical head assembly, the 
light guides being angled towards one another so that 
light path from the respective light guides intersect at 
the substrate. 

28. Apparatus according to claim 26 or 27, wherein '-'^ 
emitting element comprises an 1EI>.. 

29. Apparatus according to any one of claims 25 to 28, 
wherein the detecting element comprises a photodiode. 
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30. Apparatus according to any one of claims 25 to 29, 
wherein the optical head assembly carries a preamplifier 
for amplifying the output of the detecting element, 

31. Apparatus according to claim 30, wherein the 
detector casing contains an amplifier stage coupled to 
the preamplifier. 

32. Apparatus according to any one of the preceding 
claims, comprising threshold means for determining when 
the detector signal exceeds a predetermined threshold. 

33. Apparatus according to any one of claims 24 or 26 
to 32, wherein control means are provided for causing the 
emitting element to pulse on and off a predetermined 
number of times and the determining means is arranged to 
provide the detection signal only when radiation of the 
first wavelength has been detected said predetermined 
number of times. 

34. Apparatus according to claim 33, wherein the control 
means is arranged to cause the emitting means to pulse 
on or off or flash a set number of times when the 
detector does not detect radiation of the first 
wavelength and to provide a detection signal indicating 
that radiation of the first wavelength has not been 
detected only after the detecting means has determined 
that no radiation of said first wavelength was detected 
in each of said set number of pulses of the emitting 
element . 
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35. Apparatus according to any one of the preceding 
claims, wherein a plurality of said substrates are 
provided or said substrate comprises a plurality of 
subsidiary substrates each carrying at least one answer 
or image. 

36. Apparatus according to claim 35, wherein said 
plurality of substrates are coupled together to form a 
book or leaflet. , 

37. A toy or educational game comprising apparatus in 
accordance with any one of the preceding claims. 

38. A printed product for use in apparatus in accordance 
with claim 1, comprising: 

a substrate carryinc risually identifiable ink dots 
comprising first and second inks of the same colour with 
or;.:-: of said first and second inks comprising an ink that 
emits radiation of a first wavelength in response to 
receipt of radiation of a second wavelength different 
from the first wavelength. 

39. A printed product for use in apparatus in accordance 
with claim 2 or 3, comprising: 

a substrate printed with visibly identifiable ink 
dots comprising first, and second inks of the same colour 
with one of said first and second inks comprising an ink 
that fluoresces by emitting first radiation having a 
wavelength of 700 nanometres in response to receipt of 
second radiation having a wavelength of 660 nanometres. 
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40. A printed product for use in an apparatus in 
accordance with claim 4, 5 6 or 7, comprising: 

a substrate comprising printed matter containing at 
least one correct and one incorrect answer to a question, 
the at least one correct answer comprising a first ink 
and the at least one incorrect answer comprising a second 
ink that, to the non-colour blind human eye, is visually 
similar to the first ink, one of said first and second 
inks emitting radiation of a first wavelength in response 
to receipt of radiation of a second wavelength different 
from the first wavelength. 

41. A printed product for use in apparatus in accordance 
with claim 8, 9 or 10, comprising: 

a substrate carrying printing comprising a plurality 
of images comprising at least one of a line drawing or 
an outlined image, wherein a line forming at least part 
of an image having a given property comprises a first ink 
and a line forming at least part of an image not having 
that property comprises a second ink that, to the non- 
colour blind human eye, is visually similar to the first 
ink, wherein one of the first and second inks emits 
radiation of a first wavelength in response to receipt 
of radiation of a second wavelength different from the 
first wavelength. 

42. A printed product for use in an apparatus in 
accordance with any one of claims 11 to 13, comprising: 

a substrate having printed matter comprising a 
plurality of printed images each image having provided 
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thereon a matrix of ink dots that does not obscure the 
iroage, wherein at least one image has a first 
characteristic and at least one image has a second 
characteristic and wherein the matrix provided on the 
image having the first characteristic comprises a first 
ink and the matrix provided on the image having a second 
characteristic comprises a second ink with one of the 
first and second inks emitting radiation of a first 
wavelength in response to receipt of radiation of a 
second wavelength different from the first wavelength. 

43. A printed product according to claim 42. wherein 
each matrix has a low print duty ratio. 

44 - A printed product according to claim 42, wherein the 
ink dots forming a matrix occupy only 5% of the area 
covered by the matrix. 

45. A printed product according to any one of claims 40 
to 43, wherein the substrate carries text representing 
the question. 

46. A printed product for use in an apparatus in 
accordance with claim 17, comprising: 

a substrate carrying printed matter comprising at 
least one printed area comprising first and second inks 
of the same colour with one of the first and second inks 
emitting radiation of a first wavelength in response to 
receipt of radiation of a second wavelength different 
from the first wavelength, the printed area comprising 
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regions of the first and second inks whereby the regions 
of the one ink form a code pattern. 

47. A printed product according to claim 46, wherein the 
code represents a bar code. 

48. A printed product according to any one of claims 38 
to 47, wherein the printed matter comprises printed 
regions having different proportions of said one ink. 

49. A detector for use in apparatus in accordance with 
any one of claims 1 to 20 adapted to detect radiation of 
the first wavelength and for providing a detection signal 
indicating whether or not radiation of the first 
wavelength has been detected and comprising determining 
means for determining when the detection signal meets a 
given criterion. 

50. A detector according to claim 49, having: 

user advising means for advising a user when the 
detector is receiving radiation of the first wavelength. 

51. A detector according to claim 49 or 50, wherein the 
first wavelength is 700 nanometres. 

52. A detector according to any one of claims 49 to 51, 
wherein the detector comprises a radiation emitting 
element for emitting radiation of the second wavelength. 
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53. A detector according to any one of claajns 49 to 51, 
comprising: 

a detector casing containing an optical head 
assembly an activation switch, the optical head assembly 
carrying a detection element for detecting radiation of 
the second wavelength and the optical head assembly being 
movable within the housing towards the switch such that, 
in operation, when the user touches the substrate with 
the detector, the optical head assembly moves to actuate 
the switch to activate the detector. 

.54. A detector according to any one of claims 49 to 51, 
comprising: 

a detector casing containing an optical head 
assembly and an activation switch, the optical head 
assembly carrying a detection element for detecting 
radiation of the second wavelength and the optical head 
assembly being movable within the housing towards the 
switch such that, in operation, when the user touches the 
substrate with the detector, the optical head assembly 
moves to actuate the switch to activate the detector, the 
optical head assembly also carrying a radiation emitting 
element for emitting light of the second wavelength. 

55. A detector according to claim 54. wherein the 
emitting and detecting elements are coupled to respective 
light guides provided by the optical head assembly, the 
light guides being angled towards one another so that 
light path from the respective light guides intersect at 
the substrate. 
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56. A detector according to claim 54 or 55, wherein the 
emitting element comprises an LED. 

57. A detector according to any one of claims 53 to 56, 
wherein the detecting element comprises a photodiode. 

58. A detector according to any one of claims 53 to 57, 
wherein the optical head assembly carries a preamplifier 
for amplifying the output of the detecting element. 

59. A detector according to claim 58, wherein the 
detector casing contains an amplifier stage coupled to 
the preamplifier. 

60. A detector according to any one of claims 54 to 59, 
wherein control means are provided for causing the 
emitting element to pulse on and off a predetermined 
number of times and the determining means is arranged to 
provide the detection signal only when radiation of the 
first wavelength has been detected said predetermined 
number of times. 

61. Apparatus according to claim 60, wherein the control 
means is arranged to cause the emitting means to pulse 
on or off or flash a set number of times when the 
detector does not detect radiation of the first 
wavelength and to provide a detection signal indicating 
that radiation of the first wavelength has not been 
detected only after the detecting means has determined 
that no radiation of said first wavelength was detected 
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in each of said set niunber of pulses of the emitting 
element . 

62. A detector according to any one of claims 49 to 61, 
comprising threshold means of determining when the 
detector signal exceeds a predetermined threshold. 

63. An information providing apparatus, comprising: 

a substrate carrying printing comprising a plurality 
of images or a plurality of substrates each carrying 
printing comprising at least one image, wherein each 
image comprises an ink that emits radiation of a first 
wavelength in response to receipt of radiation of a 
second wavelength different from the first wavelength 
such that each image provides a different amount of 
radiation of the first wavelength; 

a detector for detecting radiation of the first 
wavelength and for providing a detection signal 
responsive to receipt of radiation of lie first 
wavelength has been detected, the detector and the 
substrate being movable relative to one another to enable 
the detector to be positioned by a user adjacent an image 
selected by the user; and 

determining means for determining from the detection 
signal whether and if so which image the user has 
selected. 



wo 02/50802 



1/16 



PCT/GBOl/05680 



FIG. 1 



9 




FIG. 2 

WHICH IS THE CAPITAL OF FRANCE ? 
(SELECT DOT AGAINST CHOSEN 
ANSWER) 

PARIS ^-^B2 
MARSEILLES #—57 
LYON ^r^BI 
STRASSBOURG 9-^B1 




wo 02/50802 



2/16 



PCT/GBOl/05680 



FIG. 3 

WHICH PICTURE SHOWS A PIG? 
^ ^ m 




wo 02/50802 



3/16 



PCT/GBOl/05680 




02/50802 



4/16 



PCT/GBOl/05680 



FIG. 6a 




FIG. 6c 



FIG 6d 
6a 



wo 02/50802 



5/16 



PCT/GBOl/05680 




o i=: 

CO o 

LLi CC 



DC UJ 

yd ^ 



Q_ 2: 
< CC 




PCT/GBOl/05680 




wo 02/50802 



7/16 



PCT/GBOl/05680 



S5 



wo 02/50802 



8/16 



PCT/GBO 1/05680 




wo 02/50802 



9/16 



PCT/GBOl/05680 




wo 02/50802 



10/16 



PCT/GBOl/05680 




wo 02/50802 



11/16 



PCT/GBO 1/05680 




wo 02/50802 



12/16 



PCT/GBO 1/05680 



FIG. 11(A) 




wo 02/50802 



13/16 



PCT/GBOl/05680 




S11- 



PLAY "YES" SOUND 



wo 02/50802 



PCT/GBOl/05680 




wo 02/50802 



15/16 



PCT/GB01/05<)80 



Fig. 14 




SUBSTITUTE SHEET (RULE 26) 



wo 02/50802 



16/16 



PCT/GBOl/05680 




(12) INTERNATIONAL APPUCATFON PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Oi^anization 

International Bureau 



llilililliliiliiiiiillllililillilllllll 



(43) International Publication Date 
27 June 2002 (27.06.2002) 



(10) International Publication Number 

WO 02/050802 A3 



(21) International Application Number: PCT/aBOl/05680 



(25) Filing Language: English 

(26) Pubiicatioii Language: English 

(30) Priority Data: 

0030969.0 19 December 2000 (19. 12.2000) GB 

(71) An>licant (for all designated Stales except US): INNOVI- 
SION RESEARCH & TECHNOLOGY PLC [CiB/GB]; 
Ash Court, 23 Rose Street, Wokingham, BeriLshire RG40 
IXS (GB). 

; (72) Inventors; and 

! (75) Inventors/Applicants (for US only): PITT-PLADDY, 



Glen [GB/GB]; Innovision Research & Technology 
Pic, Ash Court, 23 Rosse Street, Wokingham, Berkshire 
RG40 IXS (GB). FEUCHTWANGER, David [GB/GB]; 
Innovision Research & Technology Pic, Ash Court, 23 
Rose Street, Wokingham, Berlcshire RG40 IXS (GB). 
WHITE, Andrew, David [GB/GB]; lnnovi.sion Research 
& Technology Pic, Ash Court, 23 Rose Street, Wok- 
ingham, Berkshire RG40 IXS (GB). HILLS, Andrew 
[GB/GB]; Innovision Research & Technology Pic, Ash 
Court, 23 Rose Street, Wokingham, Bericshiie RG40 IXS 
(GB). UNDERWOOD, Richard [GB/GB]; Innovision 
Research & Technology Pic, Ash Court, 23 Rose Stieeu 
» RO40 IXS (GB). 



(74) Agents: BERESFORD, Keith, Denis, Lewis etal.; Beres- 
ford & Co., 3-5 Warvrick Court, High Holbom, London 
WCIR 5DJ (GB). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, Bli, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, H. GB, GD, GE, GII, 
GM, HR, iru, ID, IL, IN, IS, JP, KE. KG, KP, KR, KZ, LC, 

[Continued on next page] 



\ (54) Title: AN INFORMATION PROVIDING APPARATUS 




J (57) Abstract: An information providing apparatus such as a question and answer game has: a substrate t3) carrying visually idcn- 
J tifiable ink dots comprising first and second inks ol' the same colour with one of .said first and second ink.s comprising an ink that 

emits radiation of a first wavelength in response to receipt of radiation of a second wavelength dilTerent from the first wavelength; 
5 a detector (4) for detecting radiation of the lirst wavelength and tor providing a detection signal indicating whether or not radiation 
► of the first wavelength has been detected; and user advising means (9) for ativising a user when the detector is receiving radiation of 

the Brst wavelength. 



wo 02/050802 A3 illiilliiillllllllillllillllliiliillllllliM 



LK, LR, IS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ. TM, TN, TX TT, TZ, UA, UG, US, UZ, 
VN, YU,ZA,ZM,ZW. 

(84) Designated States fregionalji ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, K2, MD, RU, TJ. TM), 
European patent (AT, BE, CH, CY, DB, DK, ES, Ft. PR, 
GB, GR, IE, rr, LU, MC, NL. PT. SE, TO). OAH patent 
(BF, BJ, CP, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
ME, SN, TD, TG). 



Published: 

— with international search report 



(88) Date of publication of the internatioDal search report: 

6 September 2002 



For two-leiler codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appecaing at the begin- 
ning of each regular issue of the PCT Gazette. 



JJSjTERNATlONAL SEARCH REPORT 



A. CLASSIHCATION OF SUBJECT MATTER , 

IPC 7 G06K7/12 G07D7/12 



According to Inlernalional Paletit Classittaatlon (IPC) or to both na 



IPC 7 G06K 607D 



an lothe extern ttiat such do 



C. DOCUMENTS CONSIDEHED TO BE BELEVAMT 



WO 99 18487 A (INTERVAL RESEARCH CORP) 
15 April 1999 (1999-04-15) 
abstract; claims 

1,2,4,6,8-10,12,14-17,20,23,24,26,33,36,42 

,46-68; figures 1-11 

page 4, line 2 -page 6, line 33 

page 9, line 2 -page 18, line 28 

US 4 567 370 A (FALLS JAMES J) 
28 January 1986 (1986-01-28) 
abstract; claims 1,2,5-7,10; figures 1,2 
column 1, line 8 

column 1, line 52 -column 2, line 11 
column 2, line 36 -column 5, line 8 

-/- 



as of cited docuimnts : 
m daflning the ganeial state of the ait which Is not 




T" lalerdocumenlpublishsd after the Imerralional filing date 

— , -p, |„ QQnnioi wlih ttie application bu 

ho principle or IhGory underlying the 




the actual completion of the International se 

11 June 2002 



3te or mailing of the 

21/06/2002 



European PalenI Office. P.B. S6t8 Patentlean 
NL-aafiOHVRi|swiliK 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



page 1 of 2 



■RNATJONAL SEARCH REPORT 



tal ApplioaHon No 

'^T/GB 01/05680 



C.(Continualion) DOCUMENTS CONSIDERED TO SE RELEVANT 

Category" Cliallon of docajtnenl, with indioatlon.where appropriale, o( me relevant pa 



EP 0 314 312 A (DE LA RUE SYST) 
3 May 1989 (1989-05-03) 



abstract; claim 1; figure 1 

page 1, line 7 - line 33 

page 3, line 18. -page 4, line 29 

US 4 983 817 A (DOLASH THOMAS F! ET AL) 
8 January 1991 (1991-01-08) 
abstract; claim 1; figures 1,3,6 
column 4, line 66 -column 6, line 30 
column 9, line 5 -column 10, line 58 
column U, line 36 -column 12, line 5 

US 3 473 027 A (FREEMAN MARK PHILLIPS ET 
AL) 14 October 1969 (1969-10-14) 
the whole document 



1-5,8, 
17,19, 
24,26, 
28,29, 
49,52 



page 2 of 2 



JMTERNATIONAL SEARCH REPORT 



Patent document 



Wr/GB o: 



15-04-1999 AU 



9597298 A 
9918487 A2 
6076734 A 



27-04-1999 
15-04-1999 
20-06-2000 



US 4567370 A 28-01-1986 NONE 



DE 3886683 01 10-02-1994 

DE 3886683 T2 05-05-1994 

EP 0314312 A2 03-05-1989 

OP 1141338 A 02-06-1989 

JP 2731183 B2 25-03-1998 

US 4935528 A 19-06-1990 



US 4983817 A 08-01-1991 NONE 



US 3473027 


A 


14-10-1969 US 


3340982 


A 


12-09-1967 






US 


3340983 


A 


12-09-1967 






US 


3340984 


A 


12-09-1967 






US 


3371601 


A 


05-03-1968 






BE 


677516 


A . 


08-09-1966 






CH 


498468 


A 


31-10-1970 






. CH 


516196 


A 


30-11-1971 






DE 


1499575 


Al 


02-04-1970 






FR 


1471367 


A 


03-03-1967 






GB 


1143362 


A 


19-02-1969 






GB 


1186251 


A 


02-04-1970 






NL 


6603007 


A 


09-09-1966 






SE 


342517 


B 


07-02-1972 






CH 


488238 


A 


31-03-1970 






FR 


1510602 


A 


19-01-1968 






FR 


1520520 


A 


12-04-1968 






GB 


1186252 


A 


02-04-1970 






GB 


1186253 


A 


02-04-1970 






GB 


1186254 


A 


02-04-1970 






GB 


1186255 


A 


02-04-1970 






NL 


5701982 


A 


10-08-1967 






US 


RE27770 


E 


02-10-1973 






US 


3482095 


A 


02-12-1969 






US 


3486006 


A 


23-12-1969 



Form PCniSA/2ia (paleni family emax) (July 1082) 



